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(57)Abstract: 

PROBLEM TO BE SOLVED: To surely perform mounting 
operation of a conductive ball by setting a pressing force by 
which such an adhesive substance as flux is applied to the 
conductive ball to be smaller than that by which the 
conductive ball is mounted on the work positioned by a 
positioning part. 

SOLUTION: A pressing force control part controls a cylinder 
for pressing down a suction tool 32 by a weak pressing force 
F1 , so that the weak pressing force F1 acts on a solder ball 
1, so that an excessive force does not act on the lower 
surface of the adsorption tool 32 and the solder ball 1 when 
the solder ball 1 is pressed to a flat surface 1 6a of a vessel 
1 6. Then, the solder ball 1 to which is stuck flux 2 by the 
suction tool 32 is transported to a substrate 1 1 side. Then, 
the pressing force control part controls the cylinder so as to 
apply a large pressing force F2 on the suction tool 32. Thus, 
the solder ball 1 is surely pressed to an electrode 12. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

CLAIMS 
[Claim] 

[Claim 1] The positioning section of a work, the feed zone of a conductive ball, and the reservoir of 
an adhesion object, A loading head and a vertical-movement means to make a vertical operation 
perform on this loading head, The rise-and-fall component to which it is the loading equipment of the 
conductive ball equipped with the move means to which between the positioning section of the 
aforementioned work and the feed zones of the aforementioned conductive ball is moved for this 
loading head, and the aforementioned loading head fluctuates by the vertical-movement means, it 
prepares in this rise-and-fall component — having — the inferior surface of tongue — adsorption of 
a conductive ball — with the adsorption tool with which the hole was formed When it has a **** 
means to **** this adsorption tool below and an adhesion object is made for the size of ****** of 
the aforementioned **** means to adhere to a conductive ball in the aforementioned reservoir, 
Conductive ball loading equipment characterized by equipping the work positioned by the 
aforementioned positioning section with a ****** change means to change by the case where a 
conductive ball is carried. 

[Claim 2] the adsorption formed in the step which supplies an adhesion object by predetermined 
thickness on the flat side of a container, and the inferior surface of tongue of an adsorption tool — to 
a hole with the step which adsorbs a conductive ball The step to which push against the 
aforementioned flat side the conductive ball with which the aforementioned adsorption tool was 
adsorbed by this adsorption tool in the status that it depressed below by the 1st ******, and the 
aforementioned adhesion object on this flat side is made to adhere; The loading technique of the 
conductive ball characterized by including the step which pushes against a work the conductive ball 
to which the aforementioned adhesion object adhered, and carries this conductive ball in a work 
where the aforementioned adsorption tool is depressed below by the 2nd ****** bigger than the 1st 
aforementioned ******. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[The technical field to which invention belongs] this invention relates to the loading equipment of the 
conductive ball used by the manufacturing process of the work with a bump, and the loading 
technique of a conductive ball. 
[0002] 

[Prior art] In the manufacturing process of the works with a bump r such as a flip chip, the technique 
using conductive balls, such as a solder ball, as the technique of forming a bump (vegetation 
electrode) in the electrode of a work is learned. This technique is heating, melting, and a thing that is 
solidified and forms a bump about a conductive ball, after carrying a conductive ball on the electrode 
of a work. 

[0003] Now, there are a step which makes flux adhere to the lower part of (1) conductivity ball, and a 
step which carries the conductive ball to which (2) flux adhered in works, such as a substrate, among 
the conductive ball loading technique as an important process. When applying flux 2 to the conductive 
ball 1 in drawing 4 (a) (step (1)), the adsorption tool 3 is dropped until the soffit section of the 
conductive ball 1 this **s to the flat side of container S in this flat side, and the adsorption tool 3 is 
raised after that, when it carries the conductive ball 1 on the electrode 6 of a substrate 5 in drawing 
4 (b) (step (2)), the conductive ball 1 downs the adsorption tool 3 to an electrode 6 to the position 
which this **s — making — the status — adsorption — in order to perform the vacuum break in a 

\ hole 4, it changes into a positive pressure from negative pressure, and the adsorption nozzle 3 is 

z raised after that 

[0004] the adsorption which drawing 4 (a) and (b) show the status in an above-mentioned step (1) 
and (2), respectively, and carries out opening of the flux accumulated by the inside of drawing, and 
thickness predetermined [ one ] in a conductive ball and 2 to container S, and 3 at a inferior surface 
of tongue — the adsorption tool which holds the conductive ball 1 to a hole 4, and 5 are the 
substrates as a work, and the electrode 6 is formed on the substrate 5 
[0005] 

[Object of the Invention] However, with the loading equipment of the conventional conductive ball, 
when making it this ** on the conductive ball 1 to which it stuck to the flat side of container S, or 
the electrode 6 of a substrate 5, about the force (it is called ****** below) which depresses the 
adsorption tool 3 below, it is seldom taken into consideration but, for this reason, various faults were 
produced in an above-mentioned process (1) and (2). ****** F0 in a step (1) may say that it is large 
beyond the need. 

[0006] Although surely flux 2 will adhere to the conductive ball 1 as shown in drawing 4 (a) if it 
becomes like this Are hard to be excessive to a hole 4 and the crevice between the inferior surface 
of tongue of the adsorption tool 3 and the oil level of flux 2 becomes small too much, that the 
conductive ball 1 deforms excessively **** — adsorption — Consequently, when flux 2 adheres to 
the adsorption tool 3 and the conductive ball 1 is supplied next time, a malfunction is generated by 
the adhering flux 2. 

[0007] Moreover, if ****** F0 is more smallish conversely, as shown in drawing 4 (b), it will be easy 
to produce fault at a step (2). namely, — the process which carries the conductive ball 1 in the 
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electrode 6 of a substrate 5 — adsorption — in order to remove compulsorily the conductive ball 1 
which is sticking to the hole 4 — adsorption — when the inside of a hole 4 is changed into a positive 
pressure from negative pressure, as the arrow head N1 shows, a wind pressure acts on the 
conductive ball 1 

[0008] When above-mentioned ****** F0 is insufficient at this time, as the adsorption tool 3 comes 

floating to the position shown as a solid line from a chain-line position with a wind pressure and the 

arrow heads N2 and N3 show further, the price of the conductive lightweight ball 1 is cut to a wind 

pressure, it shifts from an electrode 6, and brings the result called loading failure. 

[0009] Then, this invention aims at offering the conductive ball loading equipment and the conductive 

ball loading technique of ensuring a loading operation of a conductive ball. 

[0010] 

[The means for solving a technical problem] With the conductive ball loading equipment of this 
invention, it has set up so that it may become smaller than ****** F2 at the time of ****** F1 at 
the time of making adhesion objects, such as flux 2, adhere to the conductive ball 1 in a reservoir 
carrying a conductive ball in the work positioned by the positioning section. 
[0011] 

[Gestalt of implementation of invention] With the conductive ball loading equipment of claim 1 
publication, since ****** and the work of an adsorption tool at the time of making an adhesion object 
adhere to a conductive ball were equipped with a ****** change means to change ****** of the 
adsorption tool at the time of carrying a conductive ball, the optimum ****** for a step can be set 
up and a conductive ball can be carried. Moreover, since it has set up so that it may become smaller 
than ****** at the time of ****** at the time of making an adhesion object adhere to a conductive 
ball in a reservoir carrying a conductive ball in the work positioned by the positioning section by the 
loading technique of the conductive ball claim 2 publication, in case an adhesion object does not 
adhere to an adsorption tool in case an adhesion object is made to adhere and a conductive ball is 
carried, a conductive ball is firmly pushed against a work and a gap of a conductive ball 
[0012] Next, the gestalt of enforcement of this invention is explained with reference to a drawing. The 
cross section of the loading head of the loading equipment of this conductive ball and drawing 3 of 
the perspective diagram of the loading equipment of a conductive ball [ in the gestalt of 1 
enforcement of this invention in drawing 1 ] and drawing 2 are explanatory drawings of a loading 
operation of the conductive ball of the loading equipment of this conductive ball. 
[0013] In order to secure the consistency of an explanation with the gestalt of this enforcement, 
what this invention is not limited to this and carried out the coat of the conductor for the solder ball 
to the front face of gold, copper, or a resin ball other than a solder ball as a conductive ball although 
the substrate was performed as an adhesion object and flux was explained to the example as a work 
may be used, and you may use cream solder and an electroconductive glue as an adhesion object. 
Moreover, as a work, a semiconductor device, the package-ized electronic parts are included. 
[0014] In drawing 1 ,11 is a substrate and is laid in the guide rail 13. The guide rail 13 serves as the 
positioning section which clamps and positions a substrate. Many electrodes 12 in which the solder 
ball 1 as a conductive ball is carried are formed in the top of a substrate. The feed zone 14 of the 
solder ball 1 , the light source 1 5 for a pickup mistake detection, and the container 1 6 as a reservoir 
of flux are installed in the side of a guide rail 13. 17 is a squeegee which carries out the smoothness 
of the oil level of flux. When this squeegee 1 7 moves along with flat side 1 6a of a container 1 6 in a 
container 16 top, flux 2 is supplied by predetermined thickness (preferably below the half of the 
diameter of the solder ball 1) on flat side 16a (refer to drawing 3 (a)). A feed zone 14 consists of a 
box and the solder ball 1 is ****ed by the interior. 

[0015] The loading head 20 is formed in the upper part of a guide rail 13. The loading head 20 is 
moved in the orientation of X along with the guide shaft 21. Moreover, the both ends of the guide 
shaft 21 are combined with the guide shaft 23 through the slider 22, and the guide shaft 21 is moved 
in the orientation of Y along with the guide shaft 23. That is, the guide shafts 21 and 23 serve as a 
move means to move the loading head 20 in the orientation of X, or the orientation of Y. In addition, 
the explanation of the power system for moving the loading head 20 along with the guide shafts 21 
and 23 is omitted. 

[0016] Next, the structure of the loading head 20 is explained with reference to drawing 2 . 30 is a 
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box as a rise-and-fall component. A box 30 is the non-base and the case 31 is contained by the 
interior. The adsorption tool 32 of a core box is combined with the lower part of a case 31. the 
adsorption formed in the inferior surface of tongue when the adsorption tool 32 was connected to the 
suction unit 64 through the tube 33 and the suction unit 64 operated — vacuum adsorption of the 
solder ball 1 is carried out at a hole 35 [ much ] moreover, the thing for which the suction unit 64 is 
operated conversely — adsorption — air is sent into a hole 35 and a vacuum break is performed 
[001 7] The condensing element 36 and the photodetection sensor 37 are formed in the interior of a 
case 31. The cylinder 38 which operates with the pressure of air is installed in the top of a box 30, 
and the case 31 is combined with the soffit section of the rod 39. 40 is spring material and has 
combined the head lining side of a box 30, and the top of a case 31. The spring material 40 carries 
out the from cartridge of the case 31 upwards by the spring force, and has offset self-weight G by 
the side of the adsorption tool 32. With this gestalt, the spring force of the spring material 40 is made 
equal to self-weight G of the case 31 and the adsorption tool 32. The fitting of the slide of the slider 
41 formed in the both-sides side of a case 31 is made free to the perpendicular rail 42 prepared in 
box 30 internal surface of parietal bone. Therefore, the adsorption tool 32 is attached free [ rise and 
fall ] to the box 30 through the case 31. In addition, you may attach the adsorption tool 32 free [ rise 
and fall ] to the direct box 30. Moreover, the touch sensor 43 is formed in the pars basilaris ossis 
occipitalis of a box 30. 

[001 8] Next, the vertical-movement means of a box 30 is explained. 50 is the longwise drive case 
prepared in the flank of a box 30, and the ball thread 51 perpendicular to the interior is contained. 
The nut 52 is ****ing to the ball thread 51, and the nut 52 is combined with the box 30 through the 
rod 53. The rail 54 perpendicular to the side face of the drive case 50 is formed, and the fitting of the 
slide of the slider 55 formed in the side face of a box 30 on this rail 54 is made free. If a motor 56 
drives and a ball thread 51 rotates, a nut 52 will move up and down along with a ball thread 51. 
Thereby, a box 30 and the adsorption tool 32 perform a vertical operation. 

[0019] 60 is a control section and a signal is inputted from the touch detector 66 which controls the 
motorised circuit 61, the ****** control section 62, the adsorption mistake detector 63, the suction 
unit 64, the vibrator drive circuit 65, etc., and was connected to the touch sensor 43. The motorised 
circuit 61 controls a motor 56. The adsorption mistake detector 63 detects the existence of an 
adsorption mistake with the signal from the photodetection sensor 37. As shown in drawing 2 , the 
side face of the adsorption tool 32 is equipped with the vibrator 34 controlled by the vibrator drive 
circuit 65, and the supersonic oscillation of the adsorption tool 32 is carried out. 
\ [0020] Now, the ****** control section 62 adjusts the pressure of a pressure source 67 by the 
y command from a control section 60, controls a cylinder 38 and adjusts ****** which pushes the 
adsorption tool 32 below. And 1st ****** F1 (about 0.5-20 gves per each of the solder ball 1) at the 
time of making flux adhere to the solder ball 1 as this ******, 2nd ****** F2 (about 25-100 gves of 
same as the above) at the time of carrying the solder ball 1 in the electrode 12 of a substrate 1 1 is 
set up, and the ****** control section 62 doubles set-up ****** F1 and F2 with an operation, and 
switches the size suitably. 

[0021] With the gestalt of this enforcement, a control section 60 and the pressure-control section 62 
serve as a ****** change means to change ****** of the adsorption tool 32. 

[0022] The loading equipment of this conductive ball is constituted as mentioned above, and explains 
an operation below. In drawing 1 , the loading head 20 is moved to the upper part of a feed zone 14. 
next, the thing which a motor 56 ( drawing 2 ) drives — the loading head 20 — a down and elevation 

— carrying out — adsorption of the inferior surface of tongue of the adsorption tool 32 — to a hole 
35, vacuum adsorption of the solder ball 1 is carried out, and it is taken up 

[0023] Next, the loading head 20 is moved toward the upper part of a container 16. The loading head 
20 passes through the upper part of the light source 15 the middle, although the light source 15 
irradiates light toward the inferior surface of tongue of the adsorption tool 32 — drawing 2 — setting 

— one of adsorption — if vacuum adsorption of the solder ball 1 is not carried out at a hole 35 
(namely, when there is a pickup mistake of the solder ball 1) — light — adsorption — since incidence 
is carried out to the photodetection sensor 37 through a hole 35, it becomes clear that there was a 
pickup mistake When there is a pickup mistake, the loading head 20 is returned to the upper part of a 
feed zone 14, and a pickup operation is redone. 
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[0024] On the other hand, while the loading head 20 takes up the solder ball 1 , a squeegee 1 7 moves 
in a container 16 top, and flux 2 is supplied by predetermined thickness on flat side 16a. 
[0025] Now, when there is no pickup mistake, the loading head 20 is moved to the upper part of a 
container 16, and the flux 2 ****ed by the container 16 is made to adhere to the inferior surface of 
tongue of the solder ball 1, when a motor 56 drives there and the adsorption tool 32 performs a 
vertical operation (step (1)). Next the loading head 20 is moved to the upper part of a substrate 11, 
and the solder ball 1 is carried on the electrode 1 2 of a substrate 1 1 by performing down / elevation 
operation there (step (2)). 

[0026] Next, ****** which acts on the solder ball 1 is explained using drawing 3 . First, at the step 
(1) mentioned above, as shown in drawing 3 (a), when the solder ball 1 is pushed against flat side 16a 
of a container 1 6, the ****** control section 62 controls a cylinder 38, and depresses the adsorption 
tool 32 below by weak ****** F1 so that the excessive force may not act on the inferior surface of 
tongue of the solder ball 1 or the adsorption tool 32 and small * *** ** F1 may act on the solder ball 
1 . Therefore, the solder ball 1 contacts flat side 1 6a of a container 1 6 by the weak force, and flux 2 
does not adhere to the adsorption tool 32. for this reason, contamination of the adsorption tool 32 
according to flux 2 to the time of supply of the next solder ball 1 — originating — adsorption — a 
hole — an excessive extra ball does not adhere other than 35 

[0027] Next, as shown in drawing 3 (b), the solder ball 1 to which flux 2 adhered is transported to a 
substrate 1 1 side with the adsorption tool 32. 

[0028] And to be shown in drawing 3 (c), at the step (2) mentioned above, the ** * * ** control section 
62 controls a cylinder 38 so that big ****** F2 acts on the adsorption tool 32. For this reason, it is 
firmly pushed against an electrode 12 by the solder ball 1, and on an electrode 12, flux 2 spreads 
enough and generates sufficient adhesion. Therefore, even if it performs a vacuum break, the relief of 
the adsorption tool 32 is not generated but the solder ball 1 will be in the status [ having appeared on 
an electrode 12 ]. 
[0029] 

[Effect of the invention] Since the conductive ball loading equipment of this invention is set up so 
that it may become smaller than ****** at the time of ****** at the time of making flux adhere to a 
conductive ball in a reservoir carrying a conductive ball in the work positioned by the positioning 
section, it can suppress the fault from which flux adheres to an adsorption tool, or the conductive ball 
after loading shifts, and can so ensure a loading operation. 

■ \ • ! ~ 

, — ____ ; , — 

[Translation done.] 
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rw. ^©rtWK^ffljjf-iUjwafwsnrt**. 

[0015] K 1 3 ©±^(C«Jgt£^ 7 Y 2 

o 6.nn>-5. f§ts^ y 2 0 jyis+vy 40 

2 1 «C»r>TrX*I^^S»r*. h 2 

l©SW8aW*;*9-r*2 2*:rt'l,T#-f + 7 h2 3 

ftTrfc 9. K^*? H2 ltt#^ 
H2 3«C»-a"CY*lflI'>J|MWS. tttto%. 1J4Y*s 
f7h21. 2 3tt. Stt^7 K20*X#|fiJ«»Y2rifiJ 
'MMttStta»tt*«i&->-CC»a. «c*f«t8^»K2 
0«r*f-T F->t7 H2 l . 2 3(C?&t>r^ffli)3i±-5/c«) 

©ib^©HqB«^mLrc^. 

[OOiei^K. H2«r#RRlyr«tt^»'K2 0©«» 
j&«:StmrS. 3 0tt£ftaM*& 0TT©#7 50 
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•5>„ #7 ** 3 o -?-©rtg|5«:{idr-^ 

3 1 #i&*rt3ft-Ct,»-5>,, ir-Z3 1 ©TSCCCttffiS©© 
#-^-Jl/3 2&i££;ZtlXl,>?>. tf7-^3 2Hfa 
-^3 3*^Lr«5l3.-9 h 6 4CC&|ft£ti-C*s9. 
W&\3.-~J Y 6 4 2>Ct ^<DTffilC& 

5 {c*ea#-^ 1 

Sfc«?|:zi7 H6 4*&«cflf»3*tSC£tc,fc») 

[0017] y-X 3 1 ©rtSSKtt. 3 6 £t£ 

<^HiH2>1f3 7*5SWe>ntl^„ #7*X3 0©±E 
&c«£M©Efttc <fc o TfB&T £ >; > # 3 8 ifiWtm. 3 

nrfcC . •€■©□ 7 Y 39 ©TiHSBK:*-;* 3 1 
#W£tr-X3 l©±ffl5r^brc^-5. ;>'*<5t4 0 tt 

2flB©a*G*taa(yr«,»s. *0§§-c«. ^*«4o 

©'<**». ^-X3 lfc<tWfy-Jl/3 2©glG 
£fKl/tt,>4 D ^r-*3 l©ffiiJIKm^nfc^ 

7^4i(J, ^^3 ortffl«:89:W€.nfcsaau 

-)V3 2.\ZV-7.3 1 ^l/T^y d?X3 OtC^tOT^ 

waaEKKowtetin**. ©#^-^3 2^a 
«>ff » * ^ 3 o icti l x mm a secce* d «w x *> «t t ». 

[0018] ifctc* -^^^30 ©±T86^SCC-oiirUi 
50B#7fX30 ©W8WCSW 6tifc«««© 
llijj-Jr-^T*<3. ^©rtSPtcttiiieft^-^taGS 1 
3WRttSnrt»4. ^'-JUfeD5 lKttt? h5 2*i4g 
^LT*J0. -T-j Y 5 2BB? K5 3?:/fL.-C*y ?X 
3 0{C|S^SnTC»4. lgSb-^-^5 0©ffliJffi(C«SiE 
ttU-Jl/5 4W^nt*J») > #v 2X3 0©ffliJM(C 

twe.nfc^7-^^5 5«c©u-;u5 4tc^7-r Kg 
l^ae-rst. Y5 2«^-^*ac5 hoq-jx 

CtiCCJ:*). #7*^3 0^**^-^3 

[0019] 6 OliPSPgRr $>-oX. *-^|g«j[el8§6 
1. »E*iW»ai56 2. ®#5*&ffllslS86 3. 

v?-4s>-tf-4 3tC»ttSn«:* 7 f-«W@»6 6*»6fi 

$«-T5„ R* 5 *&HJ!5]8g6 3 t**«a-b>-9-3 7 *» 
6©ff^fcJ;f3©i»3X©W^?r^tH-r^. 02tc^-r 
Jr^tC. R*'>-JU3 2©fl]iii(Ci2iBlb8Kn@ES6 5 

•c$«3ns}SBas3 4 3&«iatstir*j«3. «*^-^ 
3 2*a#aag»3#*. 

[0020] ST. fl>BEAttl9tiP6 2 B. M9I96 0 
6©!&^(C J: 0 Eft?® 6 7 ©EE*? &Hffi b r -> 'J > ¥ 3 
8*(6W8I0. **f -iU3 2*T^»bftW*««BE* 



5 

icy =yv tz&ttmzitzfsxDmimEJjF i (mm* 

-;n©^ft-ettcc-?go. 5-20gfig) i. * 
h^-ju i i i ©^© i 2 tcjstg-r -5|5g©S&2 ffl 

Kt)F2 (|il±2 5~ 1 0 0 g f gg) #K:5££*lT*J 
•9. ffff^7$lJiaJgP6 2«. ^JhfcjfE^Fl, F2 

coo2i] *wm<Dftmvizffl'@m6 o tEfimwu 

6 2 7 - )V 3 2 ©WPHL7J Zmi? £f¥EE#^H^ 10 
[0 02 2 ] C©»«feff-Jl>©««liaKiJJB©J: 5 

r, K2 0«{**sgpi 4©±^^»^-^„ ^ 

«:*-*5 6 (02) #fgS&T -5 C i CC <fc <5 y K 
2 0 fiTPS • kM L . 7 - ;U 3 2 ©T® ©?R#?L 3 

[0 02 3 ] 'XlcmM^ v h* 2 0 «gg§ 1 6 ©±3£^fa 

-^-c^ift-r s„ -e©^. mm^ -;F2o 1 5 © 

-Wjfciijfi-rS,, t&S 1 5 lZWmy-)\>3 2<DTffi^ft 20 
o-r^MSt-rS*^ S2«:*j^rHn^©5R#?L3 5 

Htf-Jb l©f rsr *T vT" 5 . fttt® 

#?L3 5*ji-3r^l±H2>1f3 f 

* T v V % *#s& o tcC tfimW? -So t?^7 ? 7* 

a^r> /ct&^Ktt. ISiS-^ F 2 0 1 4 © 

[0024] —ymn^-v K 2 0 j^Stf-^ 1 ©t v 

So 

[0025] sr. t^r> 7s.x&rj;fr^tcm£ 
«. *§*K^ K20tt§*gl 6©±#'M£SfrU *C"C 
2 5 6 *s|gab ItiKf 7 - ;U 3 2 »s±TlM1^f 5 
C i (C <£ «3 . ^Htf—il' 1 ©TSCC^S 1 6 Kffffg;* ft 
tcvv-j *X2£tt#i*ttS ( 1 ) ) . 

v K 2 0 «S« 1 i o_b^r— L . -£ c r-TP* 
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CC. ±^0/c^7->^ (1 ) Tte. SHI 6©^1SM1 
6 a iatm#->\< 1 ^fflU^fci^tC^EH^-^ 1 «» 
0Hf ?-;U3 2 ©TffifCjSX^^AJ^fflL/ ^IC/h 
ZtmKJlF 1 #¥ffl#-Jl>l CcflEffl*-3J:5K:. If BE 
;fr*lH8Jg|J6 2«->V>f3 8*3>hP-;H/t!R»7 
-;U3 2 &§§<,»}IPBE7JF 1 "CT^ff UTtf -S. Lfc** 
oT. *ffl^-;H ttiil^rSSl 6®¥fflll 6 a 

ccgcMu 779?x2 as^ya 7 3 2 ictimr S C 

c<Dtc#> % &@©¥ffl#-n/ !©{$(&!#£. so 
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